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Introduction 
The Space Day has been running at QUT for about a decade. The Space Day started out as a 
single lecture on the stars delivered to a group of high school students from Brisbane State 
High School (BSHS), just across the river from QUT and therefore convenient for the school 
to visit. I was contacted by Victor James of St. Laurence’s College (SLC), Brisbane asking if 
he could bring a group of boys to QUT for a lecture similar to that delivered to BSHS. 
However, for SLC a hands-on laboratory session was added to the lecture and thus the Space 
Day was born. For the Space Day we have concentrated on year 7 – 10 students. 
Subsequently, many other schools from Brisbane and further afield in Queensland have 
attended a Space Day. 
The Space Day tends to be run at the beginning, middle and end of the year - in a school term 
but out of the university teaching and examination period. The reason for this is that it is very 
difficult to book a large lecture theatre and the first year physics laboratory during the 
university teaching period. Teachers often bring their students to a Space Day as it aligns 
with a space topic in the school curriculum. The Space Day has also been run separately as a 
teacher professional development event. The time table for a typical Space Day is shown in 
table 1.  
A reason for holding the Space Day is that there is circumstantial evidence to suggest that 
astronomy is able to inspire school students into science. For example an International 
Astronomical Union (IAU) resolution published at the IAU General Assembly 2003 asserts 
that “…astronomy has a proven record of attracting young people to an education in science 
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and technology and, on that basis, to careers in space-related and other sciences as well as 
industry”. Although we of course hope that some students will choose to study science at 
QUT, we also hope to spark an interest in science in those students who will not go on to 
study science at a tertiary institution. 
 
Table1. Typical Space Day time table 
9:00-9:15 Arrive at QUT 
09:15 – 10:15   Star Works – Power Point presentation on the stars  
10:15-10:30 Break – outside the lecture theatre 
10:30-12:00 Hands on Lab session in the First Year Physics Lab 
12:00 – 12:30   Lunch – pizza and cans of drink 
12:30 – 13:15 IMAX DVD  
13:15 - 13:30 Depart QUT 
 
 
Star Works presentation 
The Star Works presentation is basically an entire second year astrophysics unit taught at 
QUT compressed into one hour – but of course this is the picture version without any of the 
mathematics! Students and the public often put astrophysics in the too hard basket. Although 
it is of course true that many of the concepts are difficult to understand and a fair amount of 
mathematics is involved it is not as difficult as many people think. In the stellar astrophysics 
unit I teach as part of the physics degree at QUT I strive to make links between celestial and 
terrestrial physics. For example in the lecture on neutron stars, we discuss rotational energy. 
Neutron stars contain a prodigious amount of rotational energy that is gradually lost as energy 
is radiated into space. On earth flywheels are used to store energy in power stations and some 
vehicles. Exactly the same physics applies in both situations. 
The pictures of vast star fields and nebula look really great on the giant screens available in 
the largest lecture theatres at QUT. It is particularly gratifying when students let out a 
collective gasp at some of the images. For example students are amazed to learn that there are 
more stars in the observable universe than there are grains of sand on the entire earth – that 
includes all the sand on every beach and desert!   In fact there are probably 10 times as many 
stars in the observable universe (the extent that it is possible to see with telescopes) as grains 
of sand on the earth and there is evidence from background microwave radiation studies to 
suggest that the universe is at least 10
25
 (10 trillion trillion) times larger than the observable 
universe! 
The Star Works Power Point presentation last for about an hour and is followed by a 15 
minute break, normally just outside the lecture theatre. Students either bring their own food 
or get it from the numerous vending machines all over the campus. An outline of the contents 
of the Star Works presentation is shown in table 2. 
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Table 2. Summary of the content of the Star Works presentation 
1.  Nebulae and stellar formation 
2.  Formation of protostars 
3.  Nuclear fusion in stellar cores 
4.  Manufacture elements in stellar cores 
5.  Red giants 
6.  Planetary nebulae and white dwarfs 
7.  Supernovae 
8.  Neutron stars 
9.  Black holes 
 
Hands-on Lab session 
After the break we got to the First Year Physics laboratory for 10 hands-on physics 
experiments which are summarised in table 3. Before any one does anything, a member of the 
laboratory technical staff gives a brief talk on health and safety issues – e.g. no eating or 
drinking in the laboratory, no fiddling with equipment that is not a Space Day experiment. 
Prior to coming to QUT teachers are notified that students need to wear covered footwear to 
be able to participate in the experiments. Students are divided up into 10 groups and each 
group assembles at one of the experiments and moves on to the next experiment after about 
five minutes. Each student is given a hand-out which contains a short description of each 
experiment and space to write down responses to questions. One of the teachers calls out to 
when it’s time to change. For example, the group that has just completed experiment five 
moves on to number six, the group doing experiment 10 moves on to number one, etc. After 
about an hour and fifteen minutes all students have done all 10 experiments.  
 
Table 3. Hands-on Experiments illustrating aspects of stellar astrophysics. 
Exp Activity Astrophysical principle 
1 Syringe/temp probe Stellar formation/hydrostatic equilibrium 
2 Boules/trampoline Collapse of Bok globules etc 
3 Electroscope Electrostatic repulsion in stellar cores 
4 Van-der-Graf Electrostatic repulsion in stellar cores 
5 Plasma ball Hydrogen emission nebula 
6 Ramp/marbles Quantum tunnelling in fusion 
7 Plastic water bottle Core bounce in a type II supernova 
8 Rotating chair Conservation of angular momentum in SN core collapse 
9 Funnel/marbles Accretion and heating of matter close to a black hole  
10 Spectroscope Importance of spectra in astrophysics 
 
At the end of the lab session I spend about 15 minutes explaining how the experiments 
illustrate some of the material presented in the Star Works presentation. For example, in the 
first experiment students push in the plunger of a syringe that has a thermocouple embedded 
in the end. Students discover that when the plunger is pushed in sharply the temperature in 
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the syringe increases by a few tenths of a degree, sometimes more. On the other hand, when 
the plunger is pulled out sharply there is a slight decrease in the temperature.  
When the plunger is pushed in, air is compressed resulting in an increase in temperature. This 
relates to the formation of stars. Stars form in vast oceans of gas and dust known as nebula. 
Colder and denser regions of a nebula known as Bok globules gradually collapse due to 
gravity into hot balls of gas known as protostars. I usually ask students what happens to the 
end of a bicycle pump when they are pumping up a bicycle tyre – it gets hot! 
Conversely, the expansion of gas results in cooling – what we might call the refrigerator 
principle.  The refrigerator principle regulates the generation of energy in the cores of stars, 
including our Sun. If the nuclear reactions in the Sun speed up for some reason the 
temperature of the core increases causing the core to expand. When the core expands it cools 
slowing the rate of the nuclear reactions. This is a natural feedback mechanism.  
Probably my favourite experiment which relates kitchen physics to astrophysics is the 
supernova cola experiment in which students slam a plastic bottle full of water down onto the 
lab bench and see if they can get the ejected water to hit the ceiling. The physics involved is 
in principle exactly the same as that involved in a type II supernova explosion. In a type II 
supernova explosion, the iron core at the centre of a large star (at least eight times more 
massive than our Sun) suddenly collapses. Various processes enable the core to collapse very 
fast – much faster than the surrounding star.  
In some ways this is similar to what is depicted in a cartoon show when a cartoon character 
runs off the edge of a cliff but don’t start to fall until they realise that they are suspended in 
mid air! The core collapses so fast that the surrounding star is momentarily suspended like a 
cartoon character and then begins falling towards the collapsed core. In the meantime the 
core has imploded to the kind of densities only found inside the nucleus of an atom and starts 
to rebound. The falling star slams into the rebounding core resulting in an intense shockwave 
that races form the core to the surface. When the shockwave reaches the surface it ejects the 
outer layers of the star into space. This material travels several light years and is the fertiliser 
for subsequent generations of stars. (N.B. The supernova cole experiment is called that just 
for effect – students are advised against trying to perform the experiment with Coca Cola – 
especially in their kitchens at home! 
Free Lunch 
The Faculty of Science and Technology (FaST) hosts the lunch – always giant pizzas and soft 
drinks. Lunch is a good opportunity for teachers or students to ask questions and for QUT 
staff to get to know visiting teachers and students better. 
IMAX movie 
After lunch we reconvene usually in the same lecture theatre as the Star Works presentation, 
where we see an IMAX movie with a space them. Recent DVDs have been The Dream is 
Alive and Magnificent Desolation: Walking on the Moon. Each DVD is about 40 minutes 
long. As well as the giant screens, the large lecture theatres have brilliant sound systems 
particularly good for space shuttle launches! 
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Conclusion 
The Space Day seems to be well received by students, teachers and parents. As well as 
learning something about astrophysics and space students experience visiting a university 
campus and seeing what it is like sitting in a lecture theatre and working in a science 
laboratory.  For many students this is their first visit to a university campus. Circumstantial 
evidence has been received from teachers indicating that some students have chosen to study 
science as a result of attending the Space Day. There is an opportunity to develop the Space 
Day as a professional development experience for teachers as the K-10 and senior school 
National Science Curriculum comes on line. 
